Source of material
An ethanol solution (10 mL) of 4,4¢-bipyridine (0.4 mmol) was added dropwise to a stirred aqueous solution (10 mL) of 1,2,4,5-benzenetetracarboxylic acid (0.8 mmol) at a temperature of 253 K . Then the reaction mixture was filtered and the filtrate stood for about two weeks until the colorless single crystals were obtained. Discussion 4,4¢-Bipyridine, a spacer molecule, not only acts as a bridged ligand in the preparation of the metal complexes [1] , but also as a kind of host molecules in the formation of the inclusion compounds [2] . Consequently, much interest has been focused on its complexes or inclusions [3] . However, to our knowledge, so far few charge transfer complexes of 4,4¢-bipyridine used as a proton receptor have been reported. In order to better understand the behavior of proton transfer in charge transfer complexes, the synthesis and crystal structure of the title compound have been investigated. As shown in top figure with 50 % probability displacement ellipsoids, the title compound comprises two trihydrogen 1,2,4,5-benzenetetracarboxylate anions and a 4,4¢-bipyridin-1-ium cation. Moreover, the pyridinium conjugated cation can be confirmed by the distances of N1-C15, C11-N1, C11-C12, C12-C13, C13-C14 and C14-C15, which (1.321 Å -1.391Å) are between single bond and double bond. Obviously, a pyridine-ring accepts a proton coming from a 1,2,4,5-benzenetetracarboxylic acid molecule to produce the pyridinium conjugated cation, so the two pyridine-rings of each 4,4¢-bipyridine molecular accept two protons coming from two 1,2,4,5-benzenetetracarboxylic acid molecules to produce the two pyridinium conjugated cations. The interplanar distance between the two phenyl rings from neighboring unit is a 3.46 Å. Meanwhile, there are also p-p stacking interactions between pyridinium rings with the distance of 3.64 Å. Then, an extended three-dimensional network structure with p-p stacking between phenyl rings and between pyridinium rings is formed. 
